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ft. Ri^i^^^^LTjE^^n^o -^fi^is^u ^fc^^ni- 

gtufr^tc-e&Zi yttiK OMR 3 ttf £BrH<D<l3tefc£g! $ ft £ t ^ 5 M^T^ 
a^fc:)£#£i*£ftT;7tasUzM£ft. *;n?^>*\Mt;$tt£<&-??, %Mfrt>5£ 

©©■cw^i^^t^o %m\%m J fcWM l m%-? * (rpf) 

ffl-T-S C ££-ol^T(±. ^S#l^ttiMB08/418, 009-§-*5 J: tf|S]Sjl 
08/479, 319-^U|a®^tl-r^^>>6>\ Cft flffllz J; 0 

tizt)<Dt-f&„ in^©#fiFd3S^«. ^srpf£. M^ffl^. ^ulcd^vx 
7° w ts «t t/fi7 l cRS0^?f i« ■t^z.tiz-o^x ©sett*** * o ft ^ ©mm 

lt»ainT^Tat\ fcfc'U ^oLfc^Mti. RPF^ £ ft/cft 

t ^ . IIt^^^ £ J: 9 j®g £ ft * Mttftfl^ K l«nii:(7)T*§§fc© 

itLTasB^tim^ML. tzx'vyyMtz'a^, mjE^mm^m^L^ m^. 
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?&j;o^|t^ ^Ifl-^-a-r^ «fc^. *¥£m<DfcmKmmft-7 4 (DRPF) £11 

ytm^t it, *fe*56B^©i£ifcss4ii7 -f (drmf) zfcmm^t Lxmm-t 
^jf-a-iz^^r. ^< -?^cDieg£i#^ir<s>^\ fts^w^DRPF^R^fiii^L 

tZmM-f^XfoZ. llEg^fc^T. DRPF ^jt^^ ^ IX OHt J: o 
fc. DRPF-?jgffl£«oT4>«fcl^ 0 ^iScfcl^RPFtZXi^t^ 53U<BjK3t#£teffl L 
tfe«ti\ uORIWti, DRPF^^Il$n/dl7 , c(b)£7 >yt*<t-t*&ffl;K 
my << ;UA (DRMF) ?*^Tfc«t^U * /£t*i!C7 > r A^b^O^^Iigc* T 
-SiERft#:t?* oTUl\ DRMFti. ft^O 1 fflfl®£ffi 0 # < J: o 

Xi>£i\ £©IE«T?t±. DRPF&£/c. ^©fl!i^©ffl"M«:§P^W^fl>[OHticJ: 
DRPF^{ML^^c7)fl7 I C7 , c}l(D^mi(<l(± N l><oj&>©jfljj&j&<fc* 0 ft 

dftMBJISS^^-f <5„ DRPFtz «fc o TJEWO K £ft& £ <h ti N 

)A^x^^x;^Ii!!c^4ofcO^WMf^^^<h^,mn*-r^o sEfc. DRPFJi. 

MMzn^MMftizftLxm^^yr yy^fcmzTyki-o z.nh^mz^^ 

T, DRPF/^7 l c^|a^H+ti. M';u^^gg^n>^-*>h«:fi^^|Ufe 
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oflllT$. & <r t #3£jc $ ft * ffl 

liJKBJKMpfr <^fft£L $ ft^^^UffiojH^ t-^ffl $ ft £ dft * f££ $ -a- -5 tt> iz 
( l&m LT h =k < > l^fflflj £ LTti. ^i^lf > ^at#I^m5, 576, 697-Sf- (Nagashima 

^) $ ftr^ * <t o m j x<D&n * & tt® h £#i^-r * ot^g^L 

mm. mm. mmmmmx.it. mmmtzitmrn^tz^comm^ttzirMmz 
& ^ & %mm&) . f^ru^r m * &\ tin m f^x7*w, tttz. 

715. ift^^J&iS. UV£J;l/IR7^;b?£#iAT^£(7)T% <rft 
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mm® ^m^i-^wmiJEKmmnr^^mmo)^y * fo^&mm-tz - 

o 

^mmizmmi-^tzA(DtirM^m.(D^-( h7j-w ^Lttt ^^scotch o 

ptical Lighhting Fi Ira(SOLF) ^ LT3M^^^$nri^^M^7 ^ ;UA^ 

KiLTtt Fiberescent™<h LTLumenyte^^HiiS^ nTl>^ltBS0^ 

Tt^T^^'fcctt/^S^FiberSpots™^ LTFiberstars^ rM£ HX^&$&, 
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jfttb 7 r > ^ w htiz> a 

Tti. 0HA.lt ^ — ^ — 3 — ?MTroy<7)Lighting Research Center. Rensselaer P 
olytechnic Insti tuteQ) ^ Lighting Futures . Vol. 1. No. 3(1995) 
iziEmftfo&o $kmtyZl±, f£mj±<£>20~757 y bMR167 ~s~X tltV t -( ><?kt 

(offimit, mmts, f^yw, t?hz> bmm^t^mm^MLx^y)^ 70 

-2509 -y h^g^ny>'ft^7>7 0 < h3 J c7T-r^^/c(i7°U XA^-f h it 4 K 
^t<7)^ffflli. ^iSffli/cC±®^ffl^ftSB^^<h*^ffl^{ZjliL-ri^ 0 2507 <y h 

A7> 7"*^7° u x a 7 -f h #w k ^ <h i§-a--a-r^ffl -t £ 3 <h t & . is 

^t^^ LTli. * 'v M'HDanburytf) General Electric Company** £ rfJ 

lz^mx$>&) > *5«fcl>V U -v > KjtlRockville^Fusion Lighting^ t.rtJ|g$ 
ftTl^SjftJf^ >7 («mt±7°UXAv^ bitJ F&toip'em&Slftlzi * <^ffl 

<h LT, 7^7 

7V X © ff-j® M Is^OlsftT > tf-X. > h- ft*< Aft "T & i tr^- — ? x m&x{& 
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0>fFiS#f£S? £ S £ <! £ lift ^ N c 3 n h COT * 7s V V -f & 

(lcd) iz&mx'&& 0 z r> LtzdRSTm^^u^tz^r^ 77°i^( com&mM 
iz^x^ muizMMLTMTxnmizmn-f&o 

£ £ o fc. LCDffl^ft bXf\Z*7 4 Xll^f * X ^JM^ffl £ ti-?> J: 7 ftflPH 

^ttgloltttt 3f4© § W ffl *5 ^ T W^Jffl $ ft ft i m.xwi& £ ft 
tz^ £tz ItfflW^M:* LCD =E v i - ;u T* © tc jg $ ft ^ dftM £ £ ft £ 

tik&2tL*Zttfg.£L\,\ Z(Di§^, LCD<DM(Z^tLT#S(-^^^Jg-erLCD^ 
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&%.zz tittup frz-e&Zo lot, z<oft&mi5tfttttf£iztemffi& 
ioii. &tL\,>iyti%ftmtn<!>iBmm&&L* -15, mint, mio^^nr 

8fjt®fcT*4218ti. 3pft®220fc«fcrf« 
BM222*Wr*o *iSM222ti:t±. P^224^<h*^ifco^t)^siti^»o 

1*%&<D& ZG-Zfi-tzmfeMl (0>J;Ui\ *B#I^3, 394, 255-§-i3j:U f |s|^5, 5 
52,907-^ldIBm^^^) . **lH45t*&lSl14*t*4**^ffl$n^«p^S^ffl^7? 

^fflK^LT, 70j^~ 100® <Z) ISIS . 80®-90ja<7>®H. 85S~95ffi<Z>S5H. 

jsaf^i. 586* w-r ^ >j * - h t±#S(-£jjmiftMf£i-£ z t 

tz a 

m^tmmzmLtzMfaWtem&mmtLrit^ Brightness Enhancement F 
i lm(BEF I £ tz tiBEF (I). Transparent Right Angle Film(TRAF). Optical Ligh 
ting Film (OLF £. tz tiSOLF) N &£l>tiDiamond Grade Sheet ingulf btl&fiK 
in^ttl^fnfc, W^S§A-e*-5; # 7**NSt. Paul ^Minnesota Mini 
ng and Manufacturing Company (3M) ^£>A^aJ#&"e& <£>„ fl^^tttofcfcj&fltt 
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*4<!: LTte. ±ft(D*m&&&5. 394, 255^-fc «!: 552, 907^-(zIB«W^^ 

(7)S)^>ili$/^M(7)7 >r;uA*^lf £ft*j&< % <r ft ti0^<DSekisui Chemical Co 
. Ltd. (^Wt^IH) ^^»A¥rI^t?**o 

^ttzimtLi^K wmzmitLx^ m^mmnmi^ h 

m\u±. w^<omikWtt%\2\%<Ditov$Z7F^x^&* mini. 20^226*3 
&mi%*m-f&7^'7x$>z> 0 ztibwm*. w-m^22oizM-t z&mtytmt 

a^LTl>5. IrHH^. «i228t±. «it®222±(D^jt^^^il^(z^ML^. 

HtWWM^:^tr^l» 0 ^oT. ¥'M220l^il(zA^-r^7 1 clIti. 121 
8 <D 7 v 7 mi 0 <b IB £ ti Ai^-e^ $ ft & £ £ ft & 0 1T^*> & J: n \z „ 
HUti. MM230. 232. fccfcim^att^ft*. pIit230fi^jg-?A#lL*rtf; 
t±. «afiffi«*4218t3A**«. mm.M222xm^Rm^ti^ *o>m^ f-ffI22 
O^M^^UT^^ KUtfA*. 1®tt232£ (±234fl <Z>^ffT*¥M 

®220lzA*tLfc#*§U;U 2ljfli-*A<®*f^-*^a6. ^S^lT^^^g-e 
31 1 0 7° U X A <z>3*fc #90ft© £ t <75 *° U * - h £ 8 *> 

ct o a^t-** lt9. i^m(DMftx^mm22oizxm Ltzytmt^-rn 
t>Kmtsn& 0 ¥mm22oizAmLtzfttfK¥WMmmm2mzj:^xKM£ti 

xQomz&^ftfgxw-ffiffi22oiz&'3< 0 mmwttmmzAm-t&tgiz^ m& 

236#, ®220^^fi-^?i 



(69) &m 2002-502503 

izimtw.\m<Dft&ztiiir 0 m&M222izm-tzt > ntfrnft-tZo «&M222 
±<Dm&Mr*m%rL^ mmM22oiznir&mmt(Dtj:-tpim*w.iz'\^ < ft*. 

¥-mM22ozmM-f&tgizm%T-f&i)\ m^m&a^ts^o ¥*#®22o 

^240t±. *>y h^7^*$§^jgT-A*fU «j£®222T? 2 HH^gP^RIt L 

%mzztmu(DPim.-e¥-mw22Mz\M-?z>bK fcfa 

„ ^fcgt^ ffi^Bi222_L<D-ri) XA© l 9ft£fc££;it£*U ^of 2 

iz^^^^^^^^^izm^n^mco^tmz—mztji^tzifx^So z.<d 
mnfrt>ftfr&&n\z^ M&wttmi&tfftiELtefr^tzm&iz^ f^^w 

(DmtX^^nm. (fc/cU 5 F»®220t^-r*^»S:-r*w^rH'©tt{i:^* 

n£isitttt<*ft4. 'pWLoyttK z.(DmtjK£ten&zteti5mzmiz>n&-? 

*4218^A-?/c7tt±. <Y >7°y ^xyyin^? 1 ) h7°7 h7x-r>'l^ 
[RlttttStt. ffifennfek 0 *>/J^$^AIt^T?¥?tM220«:MoTP5iMW218 
CA^CTt^li, RI^$nT«jg®«*4218©¥?t®220^^]ttaS$n*-P* 
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o imm-t & %mw&k t mm^m^is^ts hot wm-t^ 

DRST(l^^^W^^l^tt^i:<7)*a^(-^>^T. IH12A. 12B. 
13A. fc«fctmBfcM££^T§4HJ!i-*. @12A*5d:O f 12Bti-en-€ r ii. ^»Jifl{I 

fifeM^ij^T. DRST116(i. ft*iftt£fa^il3©T(-IEg<**u ^(iDRSTffl'J*^ 

IH12Atc:*J^T. 3fc&113tt. DRST116^IE^i!i-r^J;-9(-{l7 l c$nT^^>^\ 
^Jg|fiIttW*4113l= =fc 0 l*lSP^tt $ nT7fcfc£135 ft S «fc -5 tt£|6|teifttrr 

7*6139, 14k fectt/143^7TM-r-So 

I^BUfc^T, ^145^. DRSTH6^jEigii1-'i»J:-9t3{l7 , n$nT^'g)^\ 
^l^tttt*4l .l3^S#rLT#*iil47<h&.5 J: •? ^^f^^lf-T^. 0l2At5«fcm 
2B(z^ & «fc tf2iifl©*gm W\ — ^^fl7 1 c{i^f^$'Jt4P{l7 J c? $riSM 

^t£fcett/^^t4£/T^Tl>£„ <I©^mi(zio^T. DRSTll6ii. ftf^ 
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mzmif-f&o L^L&#£>. mtimtttz, DRST116T^ftj^£;HT15k 1 
53. &&mttt£Z(Dm&tt£& 9!:©t^nn^„ ^151fcJ:r/l53^. 

IH13Bl3jo^T. ^165ti. Sifi®W*4113l?®^fi-*«l:-9/«i:^lSlt-iitTi"'5 
. 3tJS165t*fc. DRST116£ID2MLT7 1 £|£167 

tt£& =fc 9 l-dft^tiT^&o |Hl3Ai3J:rJ f 13B^$nTl>-5jS:^iJj;D f igig«> 
^ £ $dJ £ *n ^ & £ fc^M £ ft £ c: £: £ MP*t" * „ 

6. fc=fc tfft^* * e-^-f 140## itl^o $?£L<te. ^*ttf^li, ft£tfe 

^ (3 J; & ft i: ^ If z> ft & o *VT4frt>1&\&Zti&yb fi^t JK38-e^ 

i©^fcmt±. DRSTfJi7 1 c^ll6^AI^1-^^\ ^DRSTflfti^ (a) 
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DRSTfifeW H6T^£f £ *i£<!3tetfll8(b) ^rW-T^Ttti. 7^4- * t'x ^ 1401*1 
J; I/^IrI £ £ ii £ £ "T £ 0 <loLT. DRSTII^ 1 1 6 TfRtf $ ti/cffil 
* 140i:DRSTIl7 , c^ll6^1-a--l±(3 J; 0lrbn& 

l ^©Ilifelilufc^t, H12A. 12B, 13A. io^^lSBtzf^LT^fel^ 

£if #T £ £ o ^©io^rVxru^ 15 t-flittfj {-tf £ tiT 
t>£ 0 HI15l±. 3 o<Dil3 > h ^Wt^f^ xrn" ^/tLT1^ 0 

«t * ti* -r f 1 40 -e £> -5 o 

^nsifrJiPliT'c^ l io© & & -c x r u -f t tt ^ < x -f u -y <h &ittfc-c # * £ 

H15©^7>ti> ^»JMTC^110^t/-c^l^^X-7°U^164^^LT 
l^o HKWKti. ^4^1- t'^^140©-x--y hMM^^^th^ti/c^ OfcJfcl 

^-pt. X7°u^ ; &> ; i-;n42^ai$n/c7 l c c 
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{l^HO^ilil-r^o Z(D^tlt, f^X7 1 |/^f : Eya-;i/©^?D^.v^^ 

nzmyt^-omMmt— fjnr^i^wu 7tmi6i^$nT^^ 0 sioom*( 

o uHT, 7tmi57<h LT/XN^tiTl^c}; (a) & J; O 5 ' (b) 

i:Lt^f+ttr^^M^tl^ 0 Zo LxnmmztitzttMia) (omt, 

zn&ytoMmiz, z(Dmmm$hm£.tzi$mmm$)j^j: *)m±-tz> a y-o 

mmttuQzmm-f&vix^ 74 xrw^^a^n^tf)-? *><dj; <o%>< 
offlftfiK ftmtex^£n&£oizmMmmzfoi^xi5fatttf£tiz> 0 m^. 
wm(b)<7)m±. tj^jmi^iio^j: <oKmzn&(Dx\ n - y ?qmz 

fr^i&ihzn&jt(Dmtfytm52xfr^n&yt(DaL£ 0 t7o^*— 1?> h^i^v 

4. Zfih 2 -D(Dzi # > bW¥+ y 7*181 <h— ^{-^oT75"[^]$iJt(]{i7 , c?l 
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i34^<z>^jtT^gfttt«^ 

^ttw*4^^tin^^\ DRSTfiTfe^iieti. *^©iBH^^^-r-i>c 

. 60S-120®. 80S~100Jg. 85Jg~95®. £fcfcM&90&ft if, #M©£JK-?«i 

£BEi3 £ -a- <& £ £ £ & o 

*§|oH4*mi82©Saj|SH £Y-Z¥®l*]T«0Jg. X-ZTOF*m 10® ft S «fc ■? lz 
-T^o B 1 »7 1 clefS]f4WI4182^^i±i/c7 i cti. B2(D^m(S]fWf4ll3^)7 , 6^«h/d: 

d©B2©7 , c^(S]ttW4ii3^^Mii2(±. m%fammm(Dmfkmut 
\,±mu&i5fa!$to*m-t& 0 2^<DM^mAPi\uaxmu(Dm-hK mz.it. 90 
mztrrms. m^mmmit. x-zwmio® 

■v t-r f T-RS0^^n/cLCD^°^;U^^^^X ? 'J — >jBM£&7j* LTl^£. DRST 
fl^t^lSjttW^^^W^^-ar^^^t^Sa'J^OS (&»^|p|) life It 
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>)->nm&mmt lt. m^nmmfiiz&tf&x? v-^mm&. drst 
ii7 l c^^ii#^f^^^ii/j:iizsi^)-eijj^L/'c 0 mi8(Dmmmt^ drst^^ 

^"^fSittW^l 13##£-t & fr\ ^+ ^ b*T- ^ 140^ ^ co^ctiDRSTl 16£ili<§ 

;TM-1+ -T 1 3 DRSTilT'c? {3 IX 0 ft 1 1 tz if-a- > £ fc: t± ffi^ 1 64 is J: 1 62 1 3 ^ £ ft T l> 
& «fc -9 >y -7°(3 «fc 0 ft^f* fcdlBI^-a:^, £ ft £ l > -T ft frlz£ h -fiz N 
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man&ffi £ m ^ T ffM^ ^C«h^^ 0 ^ ^ (5 ^ . DRSTM^:^ <h ftJglSJttfct 

1^5, 175, 030-^-^IH®^^?i[c J: <0 ^ 3tf$fct Lxm^-f ^KmiM^t^mM 
DRST 

A. £> a ^t±DRSTIl7 1 c^ 1 ^ia^S^t7 1 c$iJ®aMa. -^7E^^|-e* o T «t 
l> U fe^>l^iDRST{l7 , c^^ L < tiDRST|ii7 l c^/il^^Sit{b-7 4 

DRSTM^© 1 iIiC7 ;^-MtfcJ:^L x i>4^aXLT & =fc^ U 
i7ct±4--^X h LT®ft^^TUl\ £7c> 1 oOillf tfjjPiitMte. DRST 

-&M#mtJ-?&oT&. d^m^b«JMii. 5^l;:#,mtf>&Jg££££ 
<h g „ L t> DRSTil^ ^{iTtTa [pj Ulfcf L X i> &M<DPi& & t&Z.tfrX% 
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H©x7^fyr^U fit ^ T > x7+'t -v L /cit-gr \zm^/WM 

^-)Uzm^L££\,^m^, KMm±zi-^^ > 7' (AR) %;\<£M~fZ> Z. t #*M£ lA^ 

tlb»t>7>ffliUT, xf U y-rWChi cago<7) Amoco c 

orp. £ A^oJtb^ v y ^ ;b-2, 6-^" 7 9 U > v * yb-h^ L 

TUI©Lfco 'J xxf ^fflLt, z.tih(Dym*M. 

a" iffi>5r©HWiteffi(IV)6D4><7>«:f#/c„ > >i>^" ? «y ? >K »J U > (sPS 
) li „ ^B#f^4, 680, 353-^- (Ishi hara ^)tg|,T$nT^5 IsmzU tilt 
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titz**X httl4W/j^ (7. 5cmx7. 5cm) £{m & X 1 \z?*?4 > Ltz Q IB 

£ H W^ft iz y U -y / *ES<A£g8l £tt ^ $ -£ £ ffitSft vXfA^L TSBft $ H± 

#T*#7c 0 K(C)T-gH[S]$-li-/c-9->7°;b^^LTi±. -f^Ttf) 7" U «y 

iWxy^jfU ^/'J l^&J5mz&®-fZ 0 ^MM^- F 

fl^iJ^SW^^^I^ii^ Perken Elmer Labsphere S900-1000M150 5 
U ^ - h )^mfti%7 U fectt/Glan-Thompson+ J .-7'll7 1 c^^il^7cPerki 

n Elmer Lambda 19^^/^l/^#^5>7 l cy 1 c^lt^ffl^TpJ^ L/c 0 WfcJ: 

0~700i- y ^ — h Mzfrtz&-f<~<X(D><fcgz(D¥-£}~^foZ> 0 

m^mm^mnm^-Mit, ftmrn^mzm^ztzfriz^ mm? < j^^mm 
i5mzmmtew-Mft(Dmmizfti,rmBi>tz 0 3 mmf&wco9\-mizw>fa7 * m^a 

/^£>I&*U Sffiffli: LT7'U> KJS/dHt^HL/io -9->7°^£3M Scothcast™ 
5 Electrical Resin^t-^fflL. m?S-efi^t£ trfc ^-f i^^E > K "?*-(' "7 
J3U Reichert Ultracut™ S^Dh-A(zJ;^ MifiT?. 0.2 5 U ^- h 
^W^MT\ Sit >7°;b£#lIIli-£ ^ <h (3 J; 0 . ^90nmJ?<Z>»^fr £^ 

WMlzk&Wm&ftltilb^ m^/formvor^# 
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ftfc200* -y vxl^'J -y K±{^[l]i|X L/c„ ffi»8£f:ftfcl: N JEOL 200C 
X Transmission Electron Microscope ^{^ffl LTfUf^ L7c 0 

7*L7c 0 llf^tl^ll^ Hitachi S530 Scanning Electron Microscope^rffll^T 
HSfE^J 1 

H«J 1 (Zis^T. 75%*° U xf b >t7 * U- h (PEN) ^mm^tzlt^ 
lilt, Mf325%*°'j *?-)\,* 99Vl>—b (PMMA) £5>ifc^£fctift£JlJS<h L 

380 ^ ? a >o^tX ;UA^7c(iv— h &Mf$c~t ; £> d <h d J; o ~c\ *f£0£ 
l^£^7^;UA£fFSJL7c 0 PEN<D@W^(IVMi0.52-^£o7c (60%7^ 

40%v^aa^>-lf->4i-eS'J)^) o PMMAti. McmllcSUf B-^rCP82 <h LTf 
7 7 a. Tfflfi lmington<7>ICI Americas, Inc. ^ <~> L-7c 0 
fML7cJ¥mmt±. 1 ^-:/60izmTegra7V;U*£#r>tfc3. 15cm (1, 24") Brabe 
nderT&^7c 0 V-i 30. 4cm (12") EDI Ul traf lex™ A0~C^ o 7c 0 

S/c^M/^^](TD)(-^-^x h 7 ^;uA^iH^]^-i±/c 0 S£#ii. ^jo. l^-h;^ 
#(30ft/^k S^*g^l40cm(55>r & <fc lM#i&£ttl60t: (320° F) <D$k 

ft-?ft~?tz 0 Lambda 19^^fe)tffith^ai^S:IX#tt. Glan-Thompson* ^ -7<I 

/c-tr>7°;Ut:-A£#iJfflLT. 3£#+r >7°;KZ)^:R|^^^ L/c 0 -9">7°;KD 
^IfRW (1"fc:b^ 7^;UA©M#y3f^]^IIy J c^e--<y 7 HM^Tl-^-SJ: 
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mmm 2 

o /"Co /£ L . 75% PEN. 25% y>vt^f b > (sPS) . 0. 2% 

tKU X^b>7*U ^'Jb- bffl^ft&k 25%»Ir 

ganox™ lOlOis cfct/Ultranox™ 626. <7>7* U > K L/c 0 *° iJxfb> ^ D 

yyW ^ y 7 U U — h CD^-J^tz-^^Tii. Polymer Processes, "Chemical Techn 

ology of Plastics, Resins, Rubbers, Adhesives and Fibers" , Vol. 10, Cha 
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